Leaching of nitrate is an important issue on the losses of nitrate from agriculture soils in temperate zone. Decomposition of plants and other organic residues in the soil and improper discharge of sewage lead to the presence of nitrates in the sources of surface and groundwater and flowing water drainage in agricultural drainage networks and their pollution. This study aimed to study the potential use of chloride layered double hydroxide (LDH) nanoplates to remove nitrate from aqueous solutions. The nano-material of chloride-LDH was made by hydrothermal technique and then, its characteristics were specified through scanning electron 
INTRODUCTION
From the past to the present, different harmful substances have contaminated the soils and aquatic environments and threatened human health. Instead of taking advantage of agricultural sciences to produce more products, the farmer has increased the use of chemical fertilizers, including nitrogen fertilizers, per unit area (Singh et al., 1978) . The use of chemical and organic (animal and human) fertilizers, decomposition of plants and other organic residues in the soil and improper discharge of sewage lead to the presence of nitrates in the sources of surface and groundwater and flowing water drainage in agricultural drainage networks and their pollution (Helsel and Hamilton, 1995) . Most agricultural soils in temperate zones have very low anionic exchange capacity. Nitrate ion is not adsorbed to the colloids of soil due to negative charge and can be leached under root zone into groundwater and water drainage to surface water. So, not only, it reduces the efficiency of nitrogen fertilizers, but nitrate concentrations exceed the acceptable limits of pollution (berber et al, 2014; Bengtsm and Annadotter, 1989). Europe Union Europe Union has imposed a limit for nitrate in drinking water which is equal to 50 mg of nitrate per liter. Recently EU has also ratified groundwater instructions that create the pilot to reverse the rising trend in the concentration of nitrate at the time that the nitrate level of groundwater is reaching to 37.5 mg of nitrate per liter. Nitrate ion has been known as water and soil pollutant that in terms of health, environmental and economic aspects, nitrate leaching is more important problem (acosman and ozdmir, 2010). High levels of nitrate in drinking water can cause the diseases such as balance. Also, the absorption isotherms for adsorption mechanism and performance of synthesized adsorbent were studied.
Materials and methods
Magnesium chloride hexa-hydrate (purity of 99%), aluminum hexa-hydrate (purity of 99%) produced in CHEM-LAB chemical industry, Belgium; salicylic acid (purity of 99%) and potassium nitrate (purity of 99%) produced in Merk chemical industry, Germany and NaOH (purity of 98%) of the chemical industry produced in Scharlau, Spain, were purchased and consumed. All solutions were distilled 2 times by water and degassed and prepared with N 2 gas.
Manufacture of Al-Mg-LDH nanoplate
LDH nanoplates were synthesized by the use of hydrothermal technique. 50ml of sodium hydroxide M4 was added to a flask of 50 ml of solution containing 20.33 gr of magnesium chloride hexa-hydrate and 19.26 gr of aluminum chloride hexa-hydrate drop by drop with magnetic stirring constantly. Ontained suspension was placed in autoclave tank at the temperature of 180 C for 24 hours. Then, the resulting material was washed well with distilled water. Then, it was dried in oven at the temperature of 60C for 24 hours.
Investigation of the structure of LDH
The micrographs of EDS, FE SEM and SEM scanning electron microscopes () with the models of Mira 3-XMU, VEGA2 and VEGA2, respectively were taken from TESCAN Company to show nanoparticles of LDH. Patterns of transmission electron microscope (TEM) with using the microscope, Zeiss-EM10C-100KV model, was taken from Daypetronic
Company.
Measurement of the concentration of nitrate
To produce the solutions and standard nitrate ion, the composition of potassium nitrate (KNO3) was used. 1000mg/l stock solution of nitrate was prepared. Then, the standard solutions were prepared from 0 to 10 mg/l with the use of stock solution. For analysis, the solutions were centrifuged for 20 min at 4000 rpm. Then, 1 ml of the upper part of solution was removed to determine the nitrate concentration of the solutions. To read the nitrate concentration of the solutions, the spectrophotometry method of Keeney and Nelson (1982) was used. 0.5 ml of solutions and also, the standard solution were transferred into a 50 ml
Erlenmeyer flask and 0.5 ml of the salicylic acid-sulfuric acid mixture (5 g salicylic acid in 95 ml of concentrated sulfuric acid) was added to it and after shaking for 30 min, 10 ml of 4-normal NaOH was added and it was set aside for 30 min to complete the formation of yellow color. Then, their absorptions were read at the wavelength of 410 nm using a spectrophotometer. Plotting calibration curve for standard solution, the concentrations of the solutions were obtained. The surface absorption of nitrate was calculated by the difference between the initial concentration of nitrate before (initial solution) and after shaking (equilibrium solution). All experiment were repeated 3 times.
RESULTS

Nano structure of LDH
Scanning electron micrography (microscopic) was used to investigate the nano structure of . This is associated to the high buffering capacity of LDH in the range of high pH.
The optimal pH was considered 7. The pH was not constant during the adsorption, as a result, the tests were done with the use of buffered nitrate solutions. LDH was added to 60ml of potassium nitrate solution with the concentration of 100mg/l was added and obtained mixture was stirred at the optimal speed, time and with optimal pH at the ambient temperature and finally it was analyzed to determine its concentration. Given figure7, the maximum surface adsorption of nitrate occurred in the solution with 0.1 gr of adsorption.
In 0.1 gr of LDH, 80.97% of nitrate was removed from the 100 ppm solution of potassium nitrate at optimal time, speed and with optimal pH. Surface adsorption of nitrate on LDH increased by increasing the external concentration of nitrate. Figure 8 shows the isotherm of nitrate adsorption on LDH. (LDH) nano-mineral manufactured in this study can be used as effective and efficient adsorbent for removal of nitrate from aqueous solutions. To prevent the pollution of surface and ground water which is an important problem of most soils in temperate zones, the use of this low-cost and environment-friendly clay mineral is sufficient for effective removal of nitrate.
